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_»* la the £Iabar$ or bift#t-inject ion aetJiod of clfactc»etry,   the 

igtZL.  «•*»» abHolxstm threshold  '• determined by Ctietiag the tt&gnlt&de of blast of 

£13   C/O c^*1^^^ a*y ftajia%»|l into tb* S»' nostril or nostrils vhich will gelr» 

£ ,     *** art rise to. odor MWttOl/    lids If ^c-sss-plisfeed by 'the very sUsple 

4«ric« ©f relaaaleg,  1f||i i| ||gfl a. pinohcoo&j, odorous air vbieh has bests* 

65aaw«#««i by a knota* %m&mt by seana of a feypcdenaic syringe.   Although 

the iwsaawswssists s© obtained are ordinarily expressed in t»m» of volute, 

Jm^m baa ahcfgp. thai the effect!*© vsriinbia i« actoaHy pressure.-    **• 

t^s^te®c«-of ^s^ira 1# ftartfer'aasfbaaisad by Wessel, although eke 

tlti'Hwga' *,tiae©t*4 t© ffhtmajatra her etiaealaa aa^aittidae into masher of 

odorous jR&lee«&«»-i& the blast.     Jarcs**** discovery that *oi»se as such 

vase not a taari«M,e >«imU sia§g^t/-h8iw*sr,, -that the msaber of odorous 

eele«ml*a In the blast is net iaportast so .Long as the concentration of 

#der.i» west mttttSBSSkg m 1% *X*ay« is is eitfeer the orlgiiie.1 li»b®ng 

lagrtiied or is *^a»«l«» a4apta.ti.as. of it.-'   ifii aay o&nsltsds, on the Mats 

ef &m *«6» oossteRta, that an Elsberg or bias?.-injection threshold b&« 

a aeaninf &«sldeT*bly different frc* a fchrsafwT?! obtained by changing 

th« a^jiaMltomtlai of ejlPBiMj anlsg&las %& 'the inspired or i&Jest^a air, 

la fast, it bec<*s#« a s*tt«>r ef msssesrt to decide nbetaer or set the blast- 

Snjfectihft WmuMmli *» srdiBftrily a*** U an olfactory threshold at all. 

fba% f«, doss the feferwahoM depend ispcss the eeaaitivity of the receptor*,, 

or &oe* it aepesKl apoa the aerodjraaOLls* of the P0»1 



fitt TBastliaas propcwsd in tbe prsc«diivr, pai-agraph can be answered 

by mrrisg, that cosaatsstratioo ef odor In the injected air. asd i"st*rm?j*.iasg 

tie effect thereof ttpcss tbe blast-injection threshold,    tin reasoning 

i»r« is that IS the eoacreatraticii of odorous aolecul<rse. or their miaber 

in the blast, is of j^erttsRee Is deteiralaiag the blaet-iajeciica threshold, 

then blasts cf 4 iff'erect aaj^i fetid e should be necessary to reach threshold 

with odor* of different concentration*    For exauspis, if one bottle contains 

air saturated with a glvan odor, asd another contains air with osuy one- 

taird the •attrrated ooneeutratian, then a proportionally larger blast of 

the lass eorseea-tarated air shsttid be rewired to.ras.eb threshold.    If, on 

th>» otits*? hand, the aerodynamics of the nose is tbe aeteradnieg factor, 

sad it is ftathsr aestsaed that tbe veaksr coneestration is above threshold 

ojfactorily, then tbe concentration should have so affect,    Heedless to 

say, *© as? also eaeountsr various iataraedieta possibilities, in which 

the obtained felast«iB^sctIea threshold is a ftssctlca of bo~h mriableSj 

plus, perhaps, still others.    tfee experiasnt reported here attaspte to 

decide tbe 1**39 presented *bc-*s. 

Apjaratiaa sad Procedtire 

"Has deaigs ef the sii stlanlators followed essentia.ll/ fas IXsberc 

pattern.     Sines Jsrca»*« work shewed that tbe mlvm of the container sas 

ef isj*?ri*ac# cmly ins©far as it affaeteu &ae Fressnre obtained froa a 

^leea saltaatrio aas^araasiea, so attesipt was aade to duplicate tbe £l*berg 

bottles «3a«t%4    Sfe© ^e^iHSr used in tea present stsdy had a capacity of 

aboat SVJ si, aM ware a* sSi-ja a» s»s«rn ae^s-production aeihods could 

sake thm.    Eaca sits provided with a rubber stopper through whish two glass 



t*b*s were Inserted.    Co* of these tabes *&a attached during experiaaatation 

to the Igppriteiaalo syringe ttssi for ooaprsssing tia» contents, sad extended 

&o within eboat 2 OB of the odor&tw iie,ui 3 attain the bottle,    Th* exit 

tab*, attached, wiser* the lettle was is «se, to the ivoae-pieoe, extended 

©siiy a mtlltJH»ter or t*r> isto the bottle.    Use stopper* swe carsfslly 

»wre4 with almim* foil, and the cssnectien of tiab« to syringe sM tubs 

to aose-pleee was effected With silicons rubber feoMEg.      Hence,  there 

was abaolwtely no odorsts* fcreigti aateria.1 at asiy point in ths aystsK. 

The odoresa Material  in all eases equaled £0 al in rclu&ft.    In oMer 

to obtain different concentrations of odor, advantage was taker, of the 

fact that in solution the vapor pressure of a snbetane** is as inversa ratio 

to *.ts Molecular coaessatration.    fbs solvent used was heavy Sir^rai oil. «BF, 

which Is odorless and with which Use two odorous enbS'iasses seed are completely 

Rtaeihle,    H» odorous substances were n-octane, obtained fro® the aastawui 

Sodai CCMpany* and am*i ace tat*,  obtain*! from the KefforH Clieat'ca.1 Oeasany. 

Tlirii^DiiilimiIliarli m of each were prepared as follows;    (I) pure;  (2) half 

odor aM half ainami oil;  (3) oa&e part odor to alas parts adnaral oil. If 

w* SJHKHM the aglwsgl'-^- *aight of the Rinsral oil to be klk t and farther 

assueje ideal coadit!ot3S, we should expect the concentration*} of saoa odor 

to to available, tasrefors, first, at the lev**! dstermi&sd by the Taper 

prssswe of the et&sts&ee; eecoad, at a level of ?6^ of the p@« substaaoe 

in Use s**# of er.r). asetats, sad 7^4 for octane;  trad, third., at a level 

of 26$ of the •x<»csatrat*d, level for asqri acetate and ?X$ tsar octane.    Vhtm 

Vm saatewpered s©iti<*a were s&iffea, the differsases In ocacsatratlcs w«r« 

clearly asSdasst,, as *s«ll be expected frost ths spprosiMats f& for odor.' 

fas s-cjtas» was very safe's wwafrsr in odrr than the «uyl acetate- 



Ffer fiMMNMB of sSxpLicltj, It «u daci&ad to am SMaorhiraal atijai- 

%&£UMi   lessen, slngla ss#*-pi*«e« Matt canstroctad for eaeJj odor vhidi 

canst»t»d of t »ti*ii*55t ttibm, J TOR in tnsid* diameter, wealed through a 

fiartag ts&e «iileb eerwi to eloee off the nostril,    la order to tesep the 

Jot a* coRstKftt &» poe«ibl*, the asaee noae-pi eee was ased for ssofc l«"«si 

of a gttwu odor, INrt sa* porped with air at the level of oos^aotration **eb 

tins the ibttle* *»r» changed,    1%e mryiisg degre&s of ria^irsHWibo »er« 

oViaeiaed with a standard *50 si hype&ersile syrissge,    «*1 expeySfcSrtitioB 

waa {IOTA M tm ease recss, which wse located fn$ie MMiMe^t.. vrthev>* otst- 

alft* op#»it3^E and vbich ws» kept at a relati**!* constant' taaperairare by 

a tSsasaotftfettsall^ controlled flaw of washed air frcai tbe central tentila- 

ting syetsa.    there iai newer sere *haa I l^r degree FStareaheit change 

£sring s,aj on* eeeeion (en&a wsasion required eHont kQ aiirates), sor sore 

*Iffin » 0536 de^see* etaage frsa cat day to tas nest, 

-     Ss tfSJLj 19 Hs-^^re issed, inela&isg the e£fssrifisster> who *&* tseted 

^y SBJ.    fxeept for Wf t!» design aaS pro-peae of the experiment were 

EK«n to none of the -3-e, sM, ains* K*a reeulta appear to be of the aaaa 

order a« t^see for t&e ether 3a, th»y hate teem retained in the ealonlntlona. 

?^B glair Q Sa eere staff MMJtei asd gsadnate students in Hit fiepartassnt 

of WqMsiIa&y*   l?^«« «ra©.rtas»«4 Js oif*eto2^ swfr, sat no difficulty 

in a%!ing S&e rs3«*v*S ^assart* «na a&aetstered t?y any of thea.    Bach 

**;# uaed daring w&ly on* relatively ^rlaf aeeeie®, ae problass of dlsrml 

aw? day to day t*M%tiui* sere "act tn*otw*d, 

Tfvary 8 was t#tt*d vttt a'rary odor at sasa aittin**    In m$mr to 

ainia»l»« «jat«satic »ff*cta, aawtrsi diffarssst ordara of ?r^«««Uitioc 

war* W«d for tfe« diffara&t B«*  followad iaaadiately Iry th* »m* ordar is 



rwsraw <s "Tifelaassd ordar," 1B ci&ar words).    Tb*t oua Utadtatioa pUead 

«Pi» th* erdars «»s that all three levwls of Va* mat* ambstane* wars alsre^e 

gifKj t» si&s&aeaion., alt*3ou,g*jt of cowae, MaaaiaM atartLng with fcss Lssrss!: 

oeoesntratlon, so*»<tIa»« wits tb® hS&SfMt,    T&n arr&ngasMRt >md the ad- 

ventages cf eSJtnlloity Is SBelpfcintlon of ib© appfcrats*, and inspect toe 

of toe Sat* rafaols no particular t?*aA or aqratasKtlo bias,    ".ach ttaraabold 

raportad la tb* rasulta tl*u* rapraaanta two Baasureaarote for aaoh S on 

each odor,    ftlt was d^fatsd svfficissrs for two raaaona, first, the mrla- 

bility of rsegltc wa# far leas t&an ths expected **riaiiun fro* level to 

l*T»i   if th* t#ehn?.«a* v*re as entml teat of odor threafecld, and, •eeond, 

It va* d«*ired net to fatigue the Sa.   A* ie standard practice with the 

Vtmmt Xn^mtitm Method, all thresholds were obtained by as asoendlng mrl—* 

end each blaet •xoeeded the prerioue on* by 1/2 ail.    It should bo eajpimaiied 

that tae utasst care ia r*quirod for S not %o breathe duriag or iaaaed lately 

aftar a blast,   fortunately, S aan sJjaoat elwaye distinguish between an 

insjediate odor, end one arieiag aftar a breathing s©?aab*at. 

£«*ults 

Tim reaulta ara -mmtkriul in table I.    In keeping vita the ucnaj. 

-r«r*:ic#( thresholds art (tf «m la tewae of ill* of blaat, rather than Is 

tanal of pr*asure.    An approxinate trttaslation t£ Treasure would pine* 

the thresholds at 3 t« ? sau of %, aide!; ia of tn* order of nrgaitude 

as the thresh©! <J.r obtfltfaed by Jerane for a different rvbstenca, and with 

birhinsl etJamlstion.    In ordar to check on tbt* stafclstioal eigniflcancQ 

ef the difference* obtained, t was shittsfstsl for the largest diffaretes, 



tkmt between 100< tad yX a-o^tnae, Bfllng a distribution of *ot«LL differeacee, 

fM« t wea aaly 0„T3# wttfeh i* act at all aignificant,, and so no othere rat 

eais-alatee.    It 1* true, of cauree, tbat if a ?*ry large number of Sa were 

iwed, a difference of the aa®3itnd» foond would be statistically significant. 

Sewewr,, tbe differences are aaall c«©ared to those waioa would be predicted 

o» an "efnal •olj.rel*'" baeie, and tbs trend free sere to leas a&turated 

la not MM latent. 

PiacWBiOXi 

It would appear froa tbe reeulta cited above that three bo Ida obtained 

by use of tike Heberg of blaat-iajectlon t»ebnia,ue are not understaisdable 

in terms of aolectLlar concentration.    Over a range of cencentrationa tbe 

obtainee t&resnolde are independent of the concentration of odor in the 

injected air. which would preclude anj translation into selar or similar 

tersta t-efarrlag to jsoieculee per wilt reissue.    If the blast injection threat- 

bold* are not tree olfactory thraabolds Is the nasal,  usmt, La, aelacular 

oocgetrteatloa seme of the term* then «e suet look for ease other way *» 

whiah to te-sderet&ad tbe effect of Increasing pressure.    This Leads at once 

to eotseidarratissa; of th« aerodynesaics of the ayatem.    Since tbe situation 

ia actually eery conrplioated, it la possible bare only to outline the general 

problem.* 

In tbe blast injection technique ve are dealing baalcally with a 

Jet flow rlwmcaei?iOf?i, Modified by the else and con To mat ion of the meal 

©awity tat© which the Jjft.'.St llaabaj-ged.    It ie c-bTioue, therefore, t»t 

the Slefcanee which tbe injected air will carry through the rsaaal poeeege, 

and tbe esjount of nixing with tbe air already la the paesage, will depend 
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upon t=h* pr*m*vr« <u»d deration of th# biaat,  the sti© of th* crlfica In MM 

•e§a$f*0ft; th* width and ahap* of tha naaai poctaaga, ana, to a minor aatmnt 

la thia caa*,  tha 4©aalty of taa mi^r.        In a&dition, tha "palaa" would haw 

to ha t&xea into aceowtt, which fttrthar coaplicatea Matters.    Conaldsrabla 

aerodynaB&cal raaaaroh, ualng aodelti of toe nosa, would ba nacaaaary be- 

f«r» tbm gsoaralitlaa afcetad abore ©said bo aada &ora aaactfie.    Cswlomslj, 

auch a prohla* t* UP ae Uract latssnMt la tha praaaat eeatasst. 

It would asartalqly saae to 'aa $pdk praotiea to utilize , la olfactory 

work, a t*ch»J«ua which f*rl©# coacantrsticn rather than preasera.    If one 

tieaa a blast of odorous satarial which la of sufficient preaaere and rolisse 

to aliaiaata than as affactlva r&riablM; asd finda odor thrashcids la 

terse of ssalacuiar ocseaafcratissi, tha task of workiisg out tha relation* nip* 

fctftarai atis&iB.* afffeotifanaas sad phgpiieaJ mad ehsirf«al eMr*et«rl»tiG* sf 

tha odor i* vmj satcfc siapltfiad,    Xa th* usual blast injection technique, 

vafcrtunately. oaa raaiiy doe* not know exactly *n*t ha ia asasuriag, sz- 

eept that it ia certainly not aolaealar concentration, aed therefore he 

esaaot eoatpera hie rsanlte with olfactory thresholds obtained by othar 

netheds. 

1.   Htf! fljiitwflii olfactory thresholds were obtalnad for 10 3# asln* 

thrss levels of oonoaatratloa of aach of two substances — n-oot&ne ead 

sayl acetate. 

$.    8o slips* fiofent effect of consent s*t ion was found. 

3.    It van acneladed that tha blast-lajactlea threahold ia not 

oaasparafc'L* tc thresholds fessjfl in terae of odor concentration, sad ia not 

tvaaaia sable in v. aniscular tare*. 



Ateolvte tfereaholde *ta$a& in allli liters for 10 Ss. . Percentage* rsfsa- 
te; calculated mpar prss^rare percent of co&oentx%ted repor, 

*-oefi&ne aiayl ecetate 

l£»* ?6£ 26* 10C$        ?*# 8*4 

liS ' H8?r—1^ XBW—T7IT—HB*-HT75" 

nr*—!—Tjnsr—M£     k*   OM—TW 
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%   Mr. trmt $, S>gtaaa cf th* gkiUagt cf Saginaerisg at USA la atti—ijiti' 

lag too ataLlj**  In ft*rodjaa»ic t*ns*> the B*„isuliis aitwtioe. 

10.     F-sr 1S0< ii-<vet&?*», tJi» total IKM of air bu 1*«* than 6£ ©etao« 

**por by aat^rt.    Sana, chK^Lag tfca wsigtet by dilutiea lias & 

wry wan effaet. 

li.    If th« dilation »»r« ©*rri*d further.   tr.«r* vcuM profta*!? b* a poiat 

at wkieh bcth eoac«Rtr«tion and :prec««ra wo«Jd affaet tl* threshold., 

t&a Ualfcijaj mm fcsiB* •* e^r *aisfe veeld t» fcei«« tarte&sM at 

am? f3-*aaor«.    8o*»?wr, tide la act rel««urt to tit* preeaet 

diaaaasiaa of tfea Sisb*rg t«c.hB.iqts& M pansr&lljr «*•£« 
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